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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electrolyte rechargeable battery. 
[0002] 

[Description of the Prior Art] The nonaqueous electrolyte rechargeable battery which used the lithium 
metal, the lithium alloy, the lithium compound, the carbon material, etc. for the negative-electrode active 
material is expected as a high energy consistency cell, and researches and developments are furthered 
briskly. 

[0003] Since it is hard to produce the pulverization of a negative electrode and high safety can be 
obtained with it being long lasting, the lithium ion battery equipped with the positive electrode which 
contains LiCo02 or LiMn 204 as positive active material, and the negative electrode which contains 
occlusion and the carbon material to emit for a lithium as negative-electrode active materials also in the 
above-mentioned nonaqueous electrolyte rechargeable battery is put in practical use widely. 
[0004] However, the rechargeable battery which contains a lithium metal, a lithium alloy, and a lithium 
compound as a negative-electrode active material is not yet put in practical use. It is because the 
desorption by degradation of the lithium by the reaction of nonaqueous electrolyte and a lithium metal 
and generating of the lithium of the shape of a dendrite by the repeat of charge and discharge 
(arborescence) occurs, so the problem of the fall of a cycle life will arise in the generating list of an 
internal short circuit if a lithium metal is used for a negative-electrode active material. Since a negative 
electrode will carry out pulverization of the rechargeable battery equipped with the negative electrode 
which, on the other hand, contains a lithium alloy like a lithium-aluminium alloy if deep charge and 
discharge are repeated although the reaction of nonaqueous electrolyte and a negative electrode is 
controlled and charge-and-discharge effectiveness is improved, it becomes impossible to obtain a 
longevity life. 

[0005] From a viewpoint which raises negative-electrode capacity further, the proposal using chalcogen 
compounds, such as an oxide, as a negative-electrode active material is made. For example, the 
rechargeable battery which equipped the JP,7- 122274, A public presentation official report and the JP,7- 
23 5293, A public presentation official report with the negative electrode which contains SnO or Sn02 as 
a negative-electrode active material is indicated. The rechargeable battery which equipped JP,7- 
288123,A with the negative electrode which contains amorphous oxides, such as SnSi03 and SnSil- 
xPx03, as a negative-electrode active material on the other hand is indicated. 

[0006] However, the rechargeable battery equipped with the negative electrode containing the negative- 
electrode active material indicated by these official reports does not have discharge capacity and an 
enough cycle life. Moreover, although there is an inclination which becomes [ high capacity ] is hard to 
be obtained when high current (high rate) discharge is carried out since the current density at the time of 
use (discharge) increases when high capacity-ization of a negative electrode progresses, the high rate 
discharge property of the rechargeable battery indicated by said official report is not enough, either. 
[0007] By the way, since the conductivity of the metallic oxide itself is not enough, in order to make a 
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lithium ion insert in homogeneity by high rate charge when using a metallic oxide etc. for a negative 
electrode as a lithium insertion compound, it is indispensable to add and use acetylene black, graphite 
carbon, etc. together as electric conduction material. However, the electrical conductivity of these 
electric conduction material is the range of 102 - 104 S/cm, and since no less than 2-4 figures are low 
compared with a metal, it is difficult [ it ] to give sufficient electric conduction which can be equal to 
high rate use only by carbon system electric conduction material. Moreover, since it is very difficult to 
mix an alloy compound with carbon to homogeneity when using as an active material the alloy 
compound which has one about 10 times the specific gravity of carbon of this, it becomes still more 
difficult to give sufficient electric conduction which can be equal to high rate use only by carbon system 
electric conduction material. 

[0008] Although the method of mixing metal particles with high electrical conductivity, such as Ag, 
with an active material, raising conductivity to such a problem, and improving a high rate property was 
proposed, it was difficult to mix Ag particle to homogeneity too, and it was not able to pull out sufficient 
property. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve the above- 
mentioned conventional trouble, and it tends to offer the high capacity nonaqueous electrolyte 
rechargeable battery a charge-and-discharge property, especially whose high rate discharge effectiveness 
improved. 
[0010] 

[Means for Solving the Problem] In the nonaqueous electrolyte rechargeable battery with which the 
nonaqueous electrolyte rechargeable battery concerning this invention possesses a positive electrode, the 
negative electrode which has the charge collector with which the negative-electrode binder layer 
containing occlusion and the negative-electrode active material to emit and said negative-electrode 
binder layer are supported in alkali metal, and nonaqueous electrolyte The compound particle containing 
at least one sort of elements chosen from the group which serves as at least one sort of elements chosen 
from the group which said negative-electrode active material becomes from Fe, Co, and nickel from 
aluminum, Si, Sn, and Sb, It is formed in a part of front face [ at least ] of said compound particle, and is 
characterized by having the conductive particle layer which consists of at least one sort chosen from the 
group which consists of Ag, nickel, and Cu. 

[001 1] In the nonaqueous electrolyte rechargeable battery with which another nonaqueous electrolyte 
rechargeable battery concerning this invention possesses a positive electrode, the negative electrode 
which has the charge collector with which the negative-electrode binder layer containing occlusion and 
the negative-electrode active material to emit and said negative-electrode binder layer are supported in 
alkali metal, and nonaqueous electrolyte Said negative-electrode active material contains the aggregated 
particle which consisted of compound primary particles by which the conductive particle layer was 
formed in surface [ at least / a part of]. Said compound primary particle It is formed from the compound 
containing at least one sort of elements chosen from the group which serves as at least one sort of 
elements chosen from the group which consists of Fe, Co, and nickel from aluminum, Si, Sn, and Sb. 
And said conductive particle layer is characterized by consisting of at least one sort chosen from the 
group which consists of Ag, nickel, and Cu. 
[0012] 

[Embodiment of the Invention] The nonaqueous electrolyte rechargeable battery concerning this 
invention is equipped with a positive electrode, a negative electrode, and nonaqueous electrolyte. 
Hereafter, a positive electrode, a negative electrode, and nonaqueous electrolyte are explained. 
[0013] (1) **** — this positive electrode suspends positive active material, an electric conduction agent, 
and a binder in a suitable solvent, and is produced by applying, drying and pressing this suspended solid 
in charge collectors, such as aluminium foil. 

[0014] As for said positive active material, various oxides and a sulfide are mentioned. For example, a 
manganese dioxide (Mn02), a lithium manganese multiple oxide (for example, LiMn 204 or LiMn02), 
a lithium nickel multiple oxide (for example, LiNi02), a lithium cobalt multiple oxide (LiCo02), a 
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lithium nickel cobalt multiple oxide (for example, LiNil-xCox02), a lithium manganese cobalt multiple 
oxide (for example, LiMnxCol-x02), a banazin san ghost (for example, V205), etc. are mentioned. 
Moreover, organic materials, such as a conductive polymer ingredient and a disulfide system polymer 
ingredient, are also mentioned. Especially, a lithium manganese multiple oxide (LiMn 204) with high 
cell voltage, a lithium nickel multiple oxide (LiNi02), a lithium cobalt multiple oxide (LiCo02), a 
lithium nickel cobalt multiple oxide (LiNi0.8Co 0.2O2), and a lithium manganese cobalt multiple oxide 
(LiMnxCol-x02) are desirable. 

[0015] As said electric conduction agent, acetylene black, carbon black, a graphite, etc. can be 
mentioned, for example. 

[0016] As said binder, polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVdF), fluorine system 
rubber, etc. are mentioned, for example. 

[0017] the compounding ratio of said positive active material, an electric conduction agent, and a binder 
~ 80 - 95 % of the weight of positive active material, and an electric conduction agent — it is desirable to 
make it the range of 2 - 7 % of the weight of binders three to 20% of the weight. 
[0018] (2) **** — this negative electrode has the charge collector with which the negative-electrode 
binder layer containing occlusion and the negative-electrode active material to emit and said negative- 
electrode binder layer are supported in alkali metal. 

[0019] Said negative-electrode active material is formed in a part of front face [ at least ] of the 
compound particle containing at least one sort of elements chosen from the group which serves as at 
least one sort of elements chosen from the group which consists of Fe, Co, and nickel from aluminum, 
Si, Sn, and Sb, and said compound particle, and has the conductive particle layer which consists of at 
least one sort chosen from the group which consists of Ag, nickel, and Cu. 

[0020] A primary particle and an aggregated particle are included by the compound particle here. 
[0021] It is desirable to use as a negative-electrode active material the aggregated particle which 
consisted of primary particles by which the conductive particle layer was especially formed in surface 
[ at least / a part of]. According to this aggregated particle, since the electrical conductivity of a 
negative-electrode active material can be raised remarkably, the high rate property of a rechargeable 
battery can be improved more. The conductive particle exists in a part of gap [ at least ] between the 
primary particles from which especially a desirable thing constitutes said aggregated particle while the 
conductive particle layer is formed in a part of front face [ at least ] of said aggregated particle. 
[0022] When said compound sets to X at least one sort of elements chosen from the group which sets to 
M at least one sort of elements chosen from the group which consists of Fe, Co, and nickel, and consists 
of aluminum, Si, Sn, and Sb, it is desirable to have the presentation expressed with MXa (an atomic 
ratio a is 0.2<=a<=6, and the more desirable range is 0.8<=a<=3.2). The compound which has this 
presentation can improve more the discharge capacity and the cycle life of a rechargeable battery. 
[0023] As said compound, the thing containing Sb element is desirable. The compound containing Sb 
can improve negative-electrode capacity and a cycle life further. Especially, an antimony compound is 
desirable. Also in an antimony compound, CoSb3, CoSb2, CoSb, NiSb2, NiSb, FeSb2, and FeSb are 
desirable. 

[0024] As for said conductive particle layer, it is desirable to contain Ag. The conductive particle layer 
containing Ag can improve a high rate discharge property further. 

[0025] As for the mean particle diameter of the conductive particle which constitutes said conductive 
particle layer, it is desirable to make it lnm or more and 1 micrometer or less. This is based on the 
following reasons. When mean particle diameter is set to less than lnm, the electrical conductivity of the 
conductive particle itself falls and there is a possibility that a high high rate property may no longer be 
acquired. On the other hand, when mean particle diameter exceeds 1 micrometer, the electrical 
conductivity of a negative-electrode active material is insufficient, and there is a possibility that it may 
become impossible to acquire a high high rate property. The more desirable range of mean particle 
diameter is lOnm or more and 300nm or less. 

[0026] As for the content of said conductive particle layer in said negative-electrode binder layer, it is 
desirable to carry out to 0.1 % of the weight or more and 10% of the weight or less. This is based on the 
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following reasons. When the content of a conductive particle layer is carried out to less than 0.1% of the 
weight, there is a possibility that it may become difficult to fully raise the electrical conductivity of a 
negative-electrode active material. On the other hand, when the content of a conductive particle layer 
exceeds 10 % of the weight, there is a possibility that the capacity of a negative-electrode active material 
may fall. The still more desirable range of the content of a conductive particle layer is 0.3 % of the 
weight or more and 3 % of the weight or less. 

[0027] Said negative-electrode active material is produced by the approach explained below. First, 
according to the purpose constituent, at least one sort of powder chosen from the group which serves as 
at least one sort of elements chosen from the group which consists of Fe, Co, and nickel from aluminum, 
Si, Sn, and Sb is mixed, and it heat-treats at the temperature of 200-1000 degrees C under an inert gas 
ambient atmosphere, reducing atmosphere, or a vacuum. In order to take long duration to react and to 
form a compound by heat treatment at low temperature from 200 degrees C, it is lacking in productivity, 
and there is a possibility that evaporation dissipation of an element with high vapor pressure like Sn and 
Sb may be remarkable, and the presentation after heat treatment may differ from the presentation at the 
time of powder mixing greatly at the elevated temperature exceeding 1000 degrees C. 
[0028] Thus, the obtained powder mainly consists of aggregated particles of the compound containing at 
least one sort of elements chosen from the group which serves as at least one sort of elements chosen 
from the group which consists of Fe, Co, and nickel from aluminum, Si, Sn, and Sb. Subsequently, if the 
obtained powder is immersed in a silver-nitrate water solution, a nickel nitrate water solution, or a 
copper-nitrate water solution, Ag, nickel, or Cu will stick to the front face of the primary particle which 
constitutes an aggregated particle in the surface list of an aggregated particle. If this is dried and 
calcinated, the aggregated particle which consists of what joined the compound primary particle in 
which the conductive particle layer which consists of at least one kind chosen from the group which 
becomes surface [ at least / a part of] from Ag, nickel, and Cu was formed will be obtained. Moreover, 
according to this approach, the mean particle diameter of the conductive particle contained in an 
aggregated particle can be ****ed within the limits of lnm or more and 1 micrometer or less. 
[0029] Said negative electrode suspends said negative-electrode active material, electric conduction 
material, and a binder in a suitable solvent, and is produced by applying and drying and pressing in 
metallic foils, such as copper foil, for example. 

[0030] As said electric conduction agent, acetylene black, carbon black, a graphite, etc. can be 
mentioned, for example. 

[0031] As said binder, polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVdF), fluorine system 
rubber, ethylene-butadiene rubber (SBR), a carboxymethyl cellulose (CMC), etc. are mentioned, for 
example. 

[0032] the compounding ratio of said negative-electrode active material, an electric conduction agent, 
and a binder — 70 - 95 % of the weight of negative-electrode active materials, and an electric conduction 
agent ~ it is desirable to make it the range of 2 - 10 % of the weight of binders zero to 25% of the 
weight. 

[0033] (3) The liquefied nonaqueous electrolyte and polymeric materials which are prepared by 
dissolving an electrolyte in a non-aqueous solvent as the nonaqueous electrolyte aforementioned 
nonaqueous electrolyte, a non-aqueous solvent, the gel nonaqueous electrolyte which compound-ized 
the electrolyte, the solid-state nonaqueous electrolyte which made the electrolyte hold to polymeric 
materials, the inorganic solid electrolyte which has lithium ion conductivity can be mentioned. 
Especially, it is desirable to use liquefied nonaqueous electrolyte with various properties. 
[0034] A well-known non-aqueous solvent can be used as a non-aqueous solvent, and it is more 
desirable than annular carbonate, such as ethylene carbonate (EC) and propylene carbonate (PC), and 
annular carbonate and annular carbonate to use the non-aqueous solvent which makes a subject a mixed 
solvent with the non-aqueous solvent (the following 2nd solvent) of hypoviscosity. 
[0035] As the 2nd solvent, dimethoxyethane, diethoxy ethane, etc. are mentioned as the chain-like ether, 
such as a tetrahydrofuran and 2-methyl tetrahydrofuran, for example as chain-like carbonate, such as 
dimethyl carbonate, methylethyl carbonate, and diethyl carbonate, gamma-butyrolactone, an acetonitrile, 
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methyl propionate, ethyl propionate, and cyclic ether. 

[0036] As an electrolyte, although alkali salt is mentioned, especially lithium salt is desirable. As 
lithium salt, a 6 phosphorus-fluoride acid lithium (LiPF6), hoe lithium fluoride (LiBF4), a 6 arsenic- 
fluoride lithium (LiAsF6), lithium perchlorate (LiC104), a trifluoro meta-sulfonic-acid lithium 
(LiCF3S03), etc. are mentioned. Especially, a 6 phosphorus-fluoride acid lithium (LiPF6) and hoe 
lithium fluoride (LiBF4) are desirable. 

[0037] As for the amount of dissolutions to said non-aqueous solvent of said electrolyte, it is desirable to 
be referred to as 0.5-2mol/L. 

[0038] Said gel nonaqueous electrolyte dissolves a non-aqueous solvent and an electrolyte in polymeric 
materials, and is prepared by making it gel by heat treatment etc. As said polymeric materials, the 
polymer of monomers, such as a polyacrylonitrile, polyacrylate, polyvinylidene fluoride (PVdF), and 
polyethylene oxide (PECO), or the copolymer of said monomer and other monomers is mentioned, for 
example. 

[0039] Said solid electrolyte is prepared by dissolving in polymeric materials and solidifying an 
electrolyte. As said polymeric materials, the polymer of monomers, such as a polyacrylonitrile, 
polyvinylidene fluoride (PVdF), and polyethylene oxide (PEO), or the copolymer of said monomer and 
other monomers is mentioned, for example. 

[0040] The ceramic ingredient containing a lithium etc. can be mentioned as said inorganic solid 

electrolyte. Especially, Li3N and Li3P04-Li2 S-SiS2 glass etc. is mentioned. 

[0041] As nonaqueous electrolyte, in case liquefied nonaqueous electrolyte or gel nonaqueous 

electrolyte is used, it is desirable to make a separator intervene between a positive electrode and a 

negative electrode. As this separator, the nonwoven fabric made of synthetic resin, a polyethylene 

porosity film, a polypropylene porosity film, etc. can be mentioned, for example. 

[0042] The cylindrical shape nonaqueous electrolyte rechargeable battery which is an example of the 

nonaqueous electrolyte rechargeable battery concerning this invention is explained to a detail with 

reference to drawing 1 . 

[0043] For example, as for the container 1 of the shape of a closed-end cylinder which consists of 
stainless steel, the insulator 2 is arranged at the pars basilaris ossis occipitalis. The electrode group 3 is 
contained by said container 1. Said electrode group 3 has structure which wound around the curled form 
the band-like object which carried out the laminating of a positive electrode 4, a separator 5, a negative 
electrode 6, and the separator 5 so that said separator 5 might be located outside. 

[0044] The electrolytic solution is held in said container 1. The insulating paper 7 with which opening of 
the center section was carried out is arranged above said electrode group 3 in said container 1 . Said 
obturation plate 8 is being fixed to said container 1 by arranging the insulating obturation plate 8 at up 
opening of said container 1, and caulking near [ said ] up opening inside. Fitting of the positive- 
electrode terminal 9 is carried out in the center of said insulating obturation plate 8. The end of the 
positive-electrode lead 10 is connected to said positive electrode 4, and the other end is connected to 
said positive-electrode terminal 9, respectively. Said negative electrode 6 is connected to said container 
1 which is a negative-electrode terminal through the negative-electrode lead which is not illustrated. 
[0045] In addition, in drawin g 1 mentioned above, although the example applied to the cylindrical shape 
nonaqueous electrolyte rechargeable battery was explained, it is applicable also like a square shape 
nonaqueous electrolyte rechargeable battery. Moreover, the electrode group contained in the container of 
said cell may make not only a spiral type but a positive electrode, a separator, and a negative electrode 
the gestalt which carried out two or more laminatings in this sequence. 

[0046] Moreover, in drawing 1 mentioned above, although the sheathing object which consists of a 
metal can was used, the sheathing object which consists of film material may be used. As film material, 
the laminate film containing a thermoplastics layer and an aluminum layer is desirable. 
[0047] The nonaqueous electrolyte rechargeable battery concerning this invention explained above In 
the nonaqueous electrolyte rechargeable battery possessing a positive electrode, the negative electrode 
which has the charge collector with which the negative-electrode binder layer containing occlusion and 
the negative-electrode active material to emit and said negative-electrode binder layer are supported in 
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[Claim(s)] 

[Claim 1] In the nonaqueous electrolyte rechargeable battery possessing a positive electrode, the 
negative electrode which has the charge collector with which the negative-electrode binder layer 
containing occlusion and the negative-electrode active material to emit and said negative-electrode 
binder layer are supported in alkali metal, and nonaqueous electrolyte The compound particle containing 
at least one sort of elements chosen from the group which serves as at least one sort of elements chosen 
from the group which said negative-electrode active material becomes from Fe, Co, and nickel from 
aluminum, Si, Sn, and Sb, The nonaqueous electrolyte rechargeable battery characterized by having the 
conductive particle layer which consists of at least one sort chosen from the group which is formed in a 
part of front face [ at least ] of said compound particle, and consists of Ag, nickel, and Cu. 
[Claim 2] In the nonaqueous electrolyte rechargeable battery possessing a positive electrode, the 
negative electrode which has the charge collector with which the negative-electrode binder layer 
containing occlusion and the negative-electrode active material to emit and said negative-electrode 
binder layer are supported in alkali metal, and nonaqueous electrolyte Said negative-electrode active 
material contains the aggregated particle which consisted of compound primary particles by which the 
conductive particle layer was formed in surface [ at least / a part of]. Said compound primary particle It 
is formed from the compound containing at least one sort of elements chosen from the group which 
serves as at least one sort of elements chosen from the group which consists of Fe, Co, and nickel from 
aluminum, Si, Sn, and Sb. And said conductive particle layer is a nonaqueous electrolyte rechargeable 
battery characterized by consisting of at least one sort chosen from the group which consists of Ag, 
nickel, and Cu. 

[Claim 3] The mean particle diameter of the particle of said conductive particle layer is a nonaqueous 
electrolyte rechargeable battery according to claim 1 or 2 characterized by being lnm or more and 1 
micrometer or less. 



CLAIMS 



[Claim 4] 
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[$g"8©^it©j&js] *swtc^4**m«g-acm?ife 

[00 13] (1) em 

[0014] ftffiiE&ii&Bfct. a * ©HMb4ft. Kft^J 
***tf6>ftS. MAtX. ~K{bv>#> (MnO.) . 

'j?vj»-?>±t>m£tmm (.wx.ul i Mn,o 4 g/c 

BLiMnO.) , >)*'!;J*-ySr)l>m&6M\M (03* 
«L i N i O, ) . J*=uW> Mfi^&ffegJ (Li 40 

coo,), v?v&-v*)i,zi 'ui h m&m<m m 

%.\£L i N i,..Co,0,) . y?">i7>j!/>3M;P 
hUG/BHt® (mKLiMn I Co,.,0 1 ) . *fts? 

rag* y y*»7 ^ ki&# y £- 

©waw^fe^tfens. «rcfe. wMEE«nKir»y^ 

9A7>*f>ft£|t | -t«l (L iMn.O,) . y*«?A- 
?irn&&mi® (L i N i O, ) . tf ^fAa^l/ h 
ttefltftft (LiCoO.) . >;*9A£.?*-*as<* 
htteM&ft (L i N i..,Co..,0,) . 'J^Av so 




C3) ^2002-1 1 0152 

4 

>*f>a/*.(H-lMMWI (L i Mn.C o,.« O, ) ifi 

[0015] msmmmtLTiit. mfu&T**^-? 

5. 

[ 0 0 1 6 ] iJE«§^SJ£ L-rtt. MjLtf#!/?|-?7 
Wqi^ u> (PTFE) , jfjy? ^{btr-y^ 
(PVdF). 7?^rfAtt£#$!;lf6*v£. 

[0017] «fEMatft£&3?©E^ 

^^2-7fifi%©JEHK:-riC£*s»4U 
[0 0 18] (2; 

c©fiffi«. r^^y^p%®ja-fifcW-rsfiffif§«}M 

[0019] ItriBftefi^Stt. F e. C oRtfN i «t 
•J & S8W» 6 jB«ftS4>& < £ fe 1 «©3cSR£ A 1 . S 
i. SnSCJfSir£^f^S*>6iS«^lS^&< £fe 1 
a©^*#&b^tfr^£. f5iB{b£«jfr?-©g|.S© 

4>&<£fe— mmsefti. a b . Nis? 
■5gf*6s«ns4>«c < t fe 1 aa»6fc^si4ti-?-jj 
£**rrs. 

[002 0] CCTl^ft^e^CCtt. -^ti^saf 

[0021] «fjc, ^B©^>ft < £ fe-sntcaa^ia 
S fc©. -;>:Srfe©^N u - h #14* <t D iSi±-r S c £ 

^FJCW^l/t*©}^ i5ffi^fii£igE©^> 
^J< £fe— Sg{CSgStte^»3WMge^iiTt>a^jttg 

[0022] ®mt&Qm>. Fe, C oMN i «fc 0 & 

sg^estin^a < t fe 1 a©7c3i*M£ u *o 

Al. S i . SnRCFSbJ:»J&S#jfc£jS«*i-5:3>fc 
< £feia©7C^€rX£L!t|S{c > MXa (MT-ifcati 
0. 2£a£6T. <t»J»*LC>eHW0. 8^ag 
3. 2r*-5) -C«fc$tlSfflfiS=&WrSC£*JJff*L 

[0023] |JgBfb^£ UTtt; S b7c8£#tffe© 
*s»*L/t>. Sb€:^Wf ■Sib^tt. SSSSR^-y 

fe. CoSb,. CoSb„ CoSb. NiSb,. N 
iSb. FeSb,. FeSbWSlU*. 
[0024] BfflSeHmiSti^tt. A 



00 



2002-110152 



hft®$l4£3 &tci4J:-r*c <ta*-ctr£. 
[0025 j sii^mmb*mzm&Tzmn&tiL*<D 

WttStt. 1 n mtti. 1 u mfelTtc-T 5 C t tmt. 

i n m*«K:-r * £ . ®mts«&T- gfc©mmGss& 

OnmJtLl:. 3 00nm£ITC*5. 

[0026} uiBfiS^afla*©^^^^®©^ 

*TSfct. 0. lSS^feLh. 1 Ofig^tTFKTSCi 

SlWtttfrJWO^WfttfioS 
£%*&*.•&£. ^ffii§^S©!§S**®T-rS?Bft* j a 
s. ^si4&^Jl©^:B©3&telff*iA>SiHtt. 
0. 3fifi%«±. 3*S%fetTT*£. 
[0027] SjeHfESUJStt. JemttWr 20 

e. CoSCXN i J:0*-5»SP^6S«n*'J>«c<it>l 
SOtSR^A 1 . Si, Sn;&tfSb<fcO&*StfMba 
< £ & 1 rt«D»**«AU Tffitt^^^iS 
®5c3f»«T£ /cBX^Tt 200-1000-C 

©a&T&jesi-rs. 2 o o -cfc o^sja-c^s^s-c 
tt. m&hx fritters* zz-cK&mfazmtzic 

«>^SttfC2b < . 1 0 0 0 •C4tli5«Sttt. S 

n . S b (Oi. s tmtt<o^5c&<Dm5m&ifi%i> 

[0 0 2 8] C©<fc5£bT^6ft*:f&;fittv Fe. C 
oRCfN i J: 0 fcagW^Stf n*4>ft < £ 1 S©tc 
£i£Al. Si. SnRtfSbcfcOftSe^&Stfti* 
4>fc < £ *> 1 «fl»*£WMM*©=*IW* ; 6SK 



[0 0 3 1 3 t&IBil§*Sli:UTtt. w*tf*y^i-^7 
^CifUV (PTFE) , 
(PVdF) . 7?S&=»*A. 

A (SBR) . SMUtf+W^HzJUa-* (CMC) 

[0032] ftamer§*JB. i£®WRtf t§*S0©I2^ 
ifctt. fiSS«17 0~9 5tl%. ^m»io~25a 
<t^#!l2~-l oaS%©ffiHCC-T*Ci*stf*L/ 



10 l>. 



i n m«±. i umicxyommn^trhc ttfiX&Z. 
[0029] wean*, mtznmfmn. m 

[oo3 0]i5i^mao£L-c». m«TH2?u>^ 

JMWF*»*«c£#r* 50 



[0033] o) ft*nmm 

ts. «rc*>. s*©#t±*cJ:9. aa^McmjsHfc/B 

[0034] #**«£ OXI*. £ifcl©#;**»fcfflV> 
£c£j&*-C#. x^U>#-#*-h (EC)t^OK 

(PC) «eifCEWK*-#*-H». 
jgtt*-- # * - h ,!: 3g«* - tf* - h «fc 0 fittiBE©** 
tttt («T^2©^«) ^©il^^iifti-rS** 

[0035] ?&2©ig8S£UCtt. - 

r-fehxhy/w. ^bW>K^**. ^ne*>»* 

h*5/xar>. 5^x h*5^x*>«tir***f6*i*- 

[0036] m«?©£ u-ctt. T>\fi3 vmitm-fztiz 

^^A (L i BF,) .'A^jftbitfW* < L » A 
sF.) . MUMfcy*** <L iC 1 O,) . 

(L i CF.SO.) 
flf^S. an7 f {t 'J >Wt l- (LiPF 

,) . *-)7»ft'J^ (L i BF«) *s«F*Ut». 

[0037] BSrfB«JS?B©«5iB^*^^ K * f ' rS ' !S,Bfi 
tt. 0. 5~2 j e^/L<b-riC£*Sff*U«' i . 

[0038] f3iBy*tt#*1IfS?»*. 

K #97?ftKi'J^(PVdF). #yx^u> 
^-+t/F (PECO) &£©»&<*©fi£f**fcl3:Sli2 

[00393 i5is@<*®5sara. ^fi?S4?iE^*t?*K 



7 

*tf4iOTtt. WAtf. #yr*!>nihy*. spy? 
?{btr-y-?> (PVdF) . #yi?-w>^j/F 

(PEO) <t^O#fi«KDS^*fcttgTI3ms<*<i: ffi 
©#gfc 4 ©#m^fc*JW 6*1*. 

r o o 4 o j atim&umt&mnt lxu. 

fc. L i,N, L i,PO,-L i ,S-S i S,#9*£ 

[004 D #McfM?a£ ux. ®*m*nmmi> u < 

[0042] #^fc#*>3#*^gr:;K®fe©— 0fl 
x&zpitgmE*mmn-xmm*w i *#jtao-msB 

[0043] 9tX.it, *-jr>UXrt>efcSWfiR®R© 
Siltt. JS8PK:telt#2*ii2ai**vC<,>5. ®I§8f3 

/cSTtflSj* BiiBB-tr>< u- * 5 tfttffiJtettg-r S J: 5 tcfl3 
[ o o 4 4 ] fsriagg i rttctt. «»??K*JiR$sn-ci> 

S. t^SP3&*P§PSti/d»iS8S7tt. ttfgffigS 1 l*I©W 

ijibss i oiswapsutcEg s n. *>-3ijiBj;asp§p 

SOTfi^l^ffldtc ip l> ibtiaJL'? 5 1 4 (c <fc 9 tffiBWPfi 8 

^P«8©«P3fe(cfi^3tirt»<5. iEffiy— F 1 0© 
-4gtt. WBiE«4<C. ffeigttWffiiE^a^-OtC-en-e 

n^snt:i»i. HJf2ftS6tt, ia^i/«ctr»fisy- 
s. 

[ 0 0 4 5 ] fcfe. b^O/cH 1 tCte(,»T. PJfg|J&#* 

ISW^XmidacfelgJlftcjSffl-C**., 8Jia®d!© 
SSrttdRjWStiSSgaPtt. ?®^{C|!B6-r. IE®. 

[0046] Sik, «iai//c0 1 CCfc^TUu &ISS5*» 

S4 TJU 5 Agfc^if 5 * * - h 7 -( to L, 
t>. 

[0047] J2JJtnLfc*^CCftS#*«MC=;fc 

mis. jEgi. T^*y^i*!Rja-stm-rsfi©ffi 

BS^XSfllstcfeOT. ttBftfffSttKtt. Fe. Co 
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RUN i «fc9tt*S?a»63«ft.&4>&< 4t> lg©7c5R 
4A1. Si. SnaDtSb«fc0 3atS»*>6il«nSd> 
&< 4fc 18©5Egt££ttfb£«JtM-4. IJ12fb^BJt4 
J f L ©SS©^<4t— aiK^figStl. As. NiM 

cu±oa ssfjfc'&sfcm^fc < 4 *> 1 a*>6 fc ss? 
seto^-fi 4 zm? i c ti&m 4 -r * *>©•?* s. 

[0048] c ©J: *> ft-^Sr&{c<t*i«. fb^SW- 

#-c * s fc*. fiffis^s©s^esiffi*isi±-r set 

*©|S&. SfSarc. *>r>iSu- hfii®^14 

tc«ns#*s«?a =#:mtzmi-r s c 4 #-c * s . 

[0049] *«W«:«S^*SIJS®^S?6tt s JE6 

^Ktt^«ft». I9e<fc^«j-^:ti^tt. Fe. CoS 
C?N i «tD«c5©S*>?,jltfn^!6c< tfeia©^i 
Al. Si. SnRtfSbJ:D&*g¥;fr6i!tfft.54>& 
< 4 4> 1 a©7cSR4^tHb^*>6^BESn. *>ofifiB 
^tttft^FJBB. A?. N iRCfCu«fcO&S8¥*»e»a 

«nsd><t< 1 1 ia<P^«fiKsti*c<b=&#»«!:r-5 

4>©-c*6. 

[0050] c©J: ^ an^^Kjintf . ^stttft^- 

S^S«6©&S^fS2a^^-f U- hfijta^tt* J: 0 — 
SlSLk;* 1+SC<!:#fC**. 
[005 1] *»WK^S**:SS?M-^S?feK:*jt» 
•C. *Sttia^-©TlSaS* 1 n m«±. 1 Mm«TtC 
tSCiKi^T. *SrS«JS©«ae«S%J:*)lPlJ: 

[0052] *«WK»5*7km«®r^sri{c*jir> 
BtriBftS^PJ@*©l?i2^stttiT©#ws*o. 

*sr*.*fc«6. #*«fi?st-;Kfi?fe©atfgssRtf>w 

U- h«cm#tt*J:t)-B^I±S-&6 C 4*i-C# 4. 
[ 0 0 5 3 ] £fc. *!6^{C^S*effi®S©iiit^ 
& rtj:t>%, Fe. Co&tfN i JrO&seWP^iMW 
tl*>'J>lZ< 4fe lS©7cgt<bA 1 . Si. SnRCKSb 
J:9fc£f¥*>fca«iiS4>&< 4 1 ffl©5c^*^^b 

©f^estfns iastLh©am©*jg?gK:azSL. 



(6) 

9 

ffi&$1ttc&> jDStiCiKi^T, tmesis©* 

s. 

[0054] 
[0055] 1 

<iEts©fpS!>*-**. mawii/t';f*A3'<* 

hSfflCLiCoOje^Qltl^t, Tfe^U ID 

»-ftK-y^> (PVdF) 4fiS%&. N-> 
^Ptrn'J F> (NMP) jg?ffi«»:&©£U 

C©*^ V-^Jf 3 1 5 nmOTJt'SifA 

fg©ms{*K:«&ffiu esifft. ^ux-rscttctofli 

W&ffifi 3 . 0 g / c m* ©iEfiBfcfE SS l/fc. 
[0 0 5 6/<^.®^f^V«S9 9. 9%. 
2 0iim(t(co^iS^*4 > JK?£«HftM : 1 

Trr-T-^^iffit 1 , 5-&IUI£24I^UaflHB^ C 
ii6©»;E=feK»£g#ft :. ^aLfc«5R=S:XRD^-*T 
UfciCS. CoSb.tB©fcr-f©*a*SiS3ft. c 
oaS*iC o S b,*ffl-C*5C i W-jfc. 

1 0 f mCaCoJS h.*A»*»WI:. iSfrfrfcC o_£_ 

, 0 ^ n tt»«h*-t *. r ,»• tc J: o tt«fll«»*Pfc» 

[0 0 5 7] ^e>nfcta**SEM-EDXtC«fc»)^-«T 30 

Lfctci. ©ssr§«5®t9^*sia2aona3<o«SBiK: 

^ CoS b , -234* 1 1 ©SilCCtt. 3 
nmOAg&T-OJil 2*»JW*S*lTV»*. C© 
-*f4* 1 1 fcHlfiWS— 1 SBhfctt. Cfl>-«fc 

tt* 1 3iBK»ftr*A*iKFii 1 2-c«*8nrir» 

Wlftf 1 4) &&MLTt»S. 

[005 83 C©CoSb s ^t»*8 5M%tC. f 4( 
i. PVdF7fiS%<!:. NMP)Sit4»tg^ 

fcfPKL/c. iftffi^^CAgffiT-ll©^****. is 
[00593 <®S8f©ffiS>«5i2iES. ') x*U> 

l5iE-fe-'^-^ 3 £ j e-^^c:©i®)?-cSHi/^. ttria s 



) ^2002- 1 10 1 5 2 

:&@*i^®K^T££5tc^&tttc^lll,-c«S 

[0 0 6 0] <#N««^©PiS>xg i u 
h (EC) (MEC) <om 

(.m-&$mtt& i : 2> {by 
■ w (LiPF.)ti. o i ss? o -cimmm 

[006 1] l3S©gSRt) r iJi2«S?ffi ; &^'^> 

©WJSRSW3§?s» , 3K-en-? , niR»4i/T:iJ^L/cH i tc 

[0 0 6 2 3 gySW2~l 7 

TiESU tcmTffl&tcfc.&J:5tC7E^*atRU V5* 
T^S^WflK^KL/. r^^^^SE*. 4 0 0-C 

~7 oo-c-c2 4~-i ooB$rafs»i*Miu cne>©©^ 
trass -»±. thk ucswasEtwr 

#«Sl*J;^i-r*^©lfflK^*^£ I P^a 
JO §t&. &3fcSrSaSU 1 5 O-C-2 5 0 -C-C&fiS-r * t 
i tc J: 9 fifiaS^©©^*^. 
[0 06 3 3 Jt@tWl~4 

HJSfH 1 -4 1 |^fc®fi£©^^*tC¥*$J&S**5 n 
m©Agf&;£SfcttCu©;fc*SSJjnU «#T*t:«fcrc 

ms^f^bfc. ae^»i*©Ag»**fc»cuf9* 

[0 0643 tt«Wl©JlfHaS1lrtM»**SEM-ED 
30 XtC«fc9#$?LfciC*>. «HSWWHfc*W4Riy s IH 
5©^EI«:^<fc 5 MMteWLW* C ifcSiiSU 
fc. CoSb.^XWl 5©*ffitCtt. ¥ 

Sj&g*i5 um©AgtfrM BtfftlKl/Clr'S. C©<t 
^ft^Xt^l 5B. ^^T-fFRm^U^ 
,2*&teS|i3S1vmffrfl 4 (*-#>«^mB91 
4) igttl/TI,^. 

[00653 11131 u 

fc. 

40 [00 6 63 Jtt5W5-8 

^56M 1 ~4 ipJ«ftfflfiS©^ta^©***«B^» 

[00673 ^6.tifc^@*«t^C iWtt. Bifi^l/ 

[ o o 6 8 3 g&ttfcHifeW i ~ 1 7 RtfttiaeJ 1 ~ 8 
a. o. 5cst^ (tnmfe±mK2. 4V) -c©«i 

so iCte«fctf3C-C©SS***te. «±©^**^ 
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[0069] 



[0070] 
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* [SI] 







0.5C 
**** 

fmAhl 


1.0C 
rmAM 


fmAhl 




CoSba/Ag 


650 


635 


600 


Sttfi«2 




600 


585 


550 


3S&«3 


FeSn2/Cu 


800 


770 


720 


SUM4 




500 


480 


440 


Jtttfll 




650 


600 


550 


H*«2 




600 


565 


500 


jfcggMa 


, FeSn2+CulM» 


BOO 


750 


650 




Sb20 3 +Agtt^ 


1 500 


450 


400 




I CoSb3 


650 


585 


510 




NiSb2 


600 


f" 540 


450 




FeSn 2 I 


800 


I 720 


600 


1 LLMMb 

1 XCKwiB 


SbzOa 


500 


425 


350 










0.5C 
TmAhl 


1.0C 
fmAhl 


3.0C 
fmAhl 


MEMS 


CoSb^i 


650 


840 


610 : 


«»6«6 


CoSb/Cu 


500 


480 


430 




N!Sb2/Ag 


630 


620 


600 




NiSb/Cu 


490 


480 


450 




FeSb 2 /Ni 


600 


580 


550 




FeSb/Ag 


480 


460 


420 


MM11 


Fe$MfCu 


400 


390 


370 


MMIW 


Nl3AIMg 


420 


400 


360 


**6ffl13 


NiAI/Ag 


500 I 


480 | 


460 


MM14 


FeSi2/Ni 


600 


560 


660 ! 




CoSI 2 /Ni 


650 


630 


610 ' 


*ttffl16 


NiSfe'Ag 


640 


620 


610 


**W17 


NI 3 Si/Aa 


380 


370 


350 



[ o o 7 1 ] « i ktjvtj: 5(c. mtfc&i i -4CD-^cm 

?feti. hi 1 C. 3C£iS< UfcBgCDjttSSS 

[0072] cnictto. t&mi-~8<D-x.mmz. 

3C©i85U-FTftSS#/clS©iSc®gfi*i0. 5Cft 

W&ictt^Xl 0 0mAhfc^ffiTUTt>SC 

3. 

[0073] 

[0 l ] #fSBjK&*>*#*^®-;£^&cD— M?$> 



40 



[02 ] mmm i ©**s)s®-^?fetc^stis*s 
f£Bm*in-rg&5£0. 

[H3 j E2 nnmrminzwTttkMM®. 

[04] it ©Pi i <D&7i<m&n-,xnmtc$3:tiz-§km 

[ 0 5 ] 0 4 <D%mmnm^rm^M. . 

[W#©iftW] 

i 

4- iEfo 

5- ••-fev'CU--*. 
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[01] £S2) tBI3 3 [043 




F £~A(#^) 5H029 AJ02 AD03 AK02 AK03 AKL6 
ALU D308 D316 EJ01 HJ01 
HJ05 

5H050 M02 AA08 BA17 CB11 DA10 
EA03 EA04 EA05 FA17 FA18 
HA01 HA05 



